Psyche [Vol. 87 Myrmica host colony, where theprovancheri brood is normally kept apart from the Myrmica chambers. However, provancheri workers enter the galleries of their hosts, frequently mount the Myrmica workers, and apparently gain food by vigorously licking ("shampooing"mWheeler 1910) and begging their victims.
Soon after the description ofL. emersoni Wheeler (1901) , Holliday (1903) published a very accurate and comprehensive study on the peculiir polymorphism of this little ant. She described, measured and dissected more than 1000 specimens from over 20 nests, and she discovered that only very few winged or depilate females were among them. About one third of all female individuals had to be characterized as "microgynes, ergatoid females, triocellate, biocellate and uniocellate workers", the remaining specimens were macroergates and microergates. Holliday also found out that all these ants had rather well developed ovaries, and a typical spermatheca. Surprisingly, she failed to judge whether sperm was present in the receptacula or not.
Recently we had investigated the social structures of the guest ants, Formicoxenus nitidulus (Buschinger and Winter 1976) and F. hirticornis (--Leptothorax hirticornis Emery) (Buschinger 1979) both of which have a polymorphism similar to that ofL. provancherL and a "functional monogyny" with always one fertile queen per nest, and often several inseminated but sterile "replacement queens" in addition. Fertile and sterile females there may either be normal, depilate queens or intermorphs, both often occurring together in the same colony. Thus we wanted to find out whether a similar system might be present in L. provancheri. With respect to a possible relationship between provancheri and Formicoxenus we further studied the sexual behavior, and the karyotype of this species.
2) MATERIAL AND METHODS Leptothorax provancheri was collected in a moist pasture with a small rocky outcrop beside a gravel road, in the municipality of StAugustin, near the limits of Ste-Catherine, Comt de Portneuf, on 23 August 1979. The guest ant and its host had developed flourishing populations only in the rocky part of this open habitat. Colonies were located in the soil and between the roots of grass and herbs growing on the flanks and atop of the rounded rocky outcrops of the meadow. The host species, Myrmica incompleta Provancher, inhabits these sites in large, polygynous colonies which sometimes extend over more than m9. We could regularly identify, in different Myrmica colonies, several brood chambers ofprovancherL the content of which, adults and immatures, was removed carefully with an aspirator. The ants from one brood chamber, together with a few individuals crawling in the soil in the immediate vicinity of the chamber, were considered as belonging to one "colony unit". We stress that normally these colony units, found within one Myrmica nest, were clearly separated from each other by several decimeters. Nevertheless we cannot completely exclude the possibility that two chambers belonged to one colony unit (one society), or that specimens from two colony units separated by smaller distance were mixed together.
Soon after in the laboratory the numbers of males, females, intermorphs, workers, and pupae were counted (Table I ). All female individuals of several representative samples were dissected and their reproductive state was evaluated as described by Buschinger and Winter (1976) and Buschinger and Alloway (1978) . We prefer to define castes only by the function: queens are inseminated, fertile individuals, irrespective of their morphological aspect. The morphological differences between alate or depilate females, "workers" in the Psyche [Vol. 87 morphological sense, and individuals between these ("intercasts") are indicated by the terms "gynomorph", "ergatomorph" and "intermorph" (Buschinger and Winter, 1976, Buschinger 1978 (1977) , with male pupae collected in the field.
3) FEMALE POLYMORPHISM AND FUNCTIONAL MONOGYNY
The ant material was collected when sexual pupae and some newly eclosed sexuals were present in the nests. In Table I we did not distinguish between ergatogynes, uni-, bi-and triocellate workers, as was done by Holliday (1903) ; however, all these different forms did occur, alongside with alate or de/late gynomorphs and ergatomorphs without ocelli, like in the population studied by Holliday. We comprised all intermediate forms between alate/depilate females and apparently normal workers without ocelli as "intermorphs". Holliday (1903) (4, 5, 6 and 7 respectively), the receptacula were present, but empty. 3 workers (without ocelli) had 5 (2 ), and 6 (1 short ovarioles, receptacula could not be found. This is different from H olliday's experiences: she found receptacula even in"microergates". However, the number of workers without receptaculum was low in our material as well (see below). No. 6: One intermorph with dark spots at the normal position of the wings (between ergatoid female and triocellate of Holliday 1903) , with 6 long ovarioles, corpora lutea and the spermatheca filled with sperm a functional queen. One with 5 ovarioles and without spermatheca. Presumably a young colony. No. 9: One workerlike intermorph with two tiny ocelli, but 6 long ovarioles, corpora lutea, and filled spermatheca--the functional queen. 4 intermorphs with empty receptacula, 3 ergatomorphs without spermathecae, and one ergatomorph with an empty receptaculum, but with 6 ovarioles of about the length of the gaster, and a few tiny corpora lutea (egg-laying worker).
No. 11" One intermorph with 3 ocelli, the functional queen; 4 intermorphs and one ergatomorph with filled receptacula, but not egg-laying; one intermorph (callow) with empty receptaculum, 10 ergatomorphs with empty receptacula, one ergatomorph with empty receptaculum, but with corpora lutea; 3 workers without receptacula. Again a rather complete colony.
No. 12: One intermorph with 3 ocelli, the functional queen; 3 intermorphs inseminated but not egg-laying; one intermorph with empty spermatheca; 7 ergatomorphs with empty receptacula, one ergatomorph with empty spermatheca, but with corpora lutea; 2 workers without spermathecae. Complete colony.
It is striking that, notwithstanding all the uncertainties which are due to the difficult collecting of complete colonies, most of our samples (No. 2, 6, 9, 11, 12) (Buschinger and Winter 1976, Buschinger 1979) . The results of the dissection of individuals from further 5 colonies which were kept alive until spring 1980, do also fit into this interpretation:
No. 3" 10 individuals died during hibernation and could be dissected.
There was one intermorph whose spermatheca was filled with sperm, however the ovarioles were short. Two ergatomorphs exhibited the same condition. One intermorph and one ergatomorph had empty receptacula; two intermorphs and 3 ergatomorphs were found to have no spermathecae.
We suggest that, in this colony, the fertile female had died during the laboratory culture, or that the sample represents only part of a colony the queen of which was lost during collecting. No. 4: During hibernation 17 individuals died and were dissected. Among them was one intermorph with the spermatheca filled with sperm, with 6 ovarioles of about the specimen's total length, with corpora lutea: the functional queen of this colony. 8 intermorphs were inseminated, but had short ovarioles, 2 had empty receptacula.
However, among the ergatomorphs there were further two with filled receptacula, two with empty receptacula, and two without receptacula. One of the latter nevertheless was fertile, this means she had ovarioles of about half her body's length, and corpora lutea. No. 5:24 individuals died during hibernation. One intermorph with 8 long ovarioles, corpora lutea, and spermatheca filled with sperm, the functional queen; 9 additional intermorphs had filled receptacula, but were not egg-laying; 8 intermorphs and 3 ergatomorphs had empty receptacula; two ergatomorphs with empty receptacula and one without receptaculum had small corpora lutea indicating a previous egg-laying. No. 14: Four specimens died during hibernation: One ergatomorphic individual was the functional queen, one ergatomorph had a spermatheca filled with sperm, and two workers had no spermathecae.
No. 15" Six individuals could be dissected; one intermorph and four ergatomorphs had empty reeeptacula, one worker had no spermatheca.
The remaining specimens from these 5 colonies could not be dissected because they were too much decomposed when found dead. The same happened with all individuals from colonies no. 7, 8 and 10. However, among the 5 colonies we had again 3 with one functional queen (no. 4, 5, 14) , and there were inseminated but sterile specimens in these colonies, always together with a functional queen. Thus we believe that the social organization of Leptothoraxprovancheri, like that of Formicoxenus nitidulus (Buschinger and Winter, 1976) , and F. hirticornis (Buschinger 1979) , is a "functional monogyny", with always one fully fertile queen in a colony unit, and with often several inseminated but sterile "replacement queens". Such queens could possibly found own colonies by budding, together with a few workers from the mother colony. However, founding of colonies by single newly inseminated females alone may also occur (ef. no. 1). It is interesting that a few intermorphs and ergatomorphs, without being Psyche [Vol. 87 inseminated, may be fertile as is shown by the presence of corpora lutea in their ovarioles.
4) SEXUAL BEHAVIOR OF LEPTOTHORAX PROVANCHERI
The sexual behavior of L. provancheri is, as far as observed, identical with that of Formicoxenus nitidulus (Buschinger 1976) , Harpagoxenus sublaevis (Buschinger 1972) and other species of the Mychothorax group and their social parasites. This means that sexually active females emerge from the nests, climb atop of the nest chamber or any other object in the formicary, raise the gaster and present, with the stinger extruded, a sexual pheromone. With L. provancheri we observed, in the morning between about 9 and 11 a.m., several intermorphs and ergatomorphs exhibiting this "Locksterzel" behavior ( Fig. 1 ). After all males had died by 15 September in colonies no. 3 and 10, the females remained active until 29 September when the colonies were put into hibernation temperatures. The males are attracted by poison gland secretion of the females, as in the other species cited above. They mount the females (Fig. 2) , and the copulation differs by no means from what was observed in Formicoxenus. The behavior of alate females could not be studied. 
5) KARYOTYPE OF LEPTOTHORAX PROVANCHERI
Nine male pupae from four colonies (colony no. l" 2 pupae, no. 2:3 p., no. 3:1 p., no. 8:3 p.) were used for karyotype studies. A total of 67 metaphases were found with 11 chromosomes each, whereastwo had the diploid number of 22, and two others had 8 and 21 chromosomes respectively. In the latter two cells, a haploid and a diploid one, the missing chromosomes presumably have been lost during the preparation. Thus the haploid number of chromosomes in Leptothorax provancheri males is n= 11 (Fig. 3) (Buschinger 1968) , an independent ant. However, this social organization seems to be a characteristic of guest ants, since it was also found in Formicoxenus nitidulus and F. hirticornis.
At present, we cannot yet decide, whether functional monogyny represents a plesiomorphic character which the guest ants and L.
gredleri share because of their descent from a common ancestor with this organization, or whether this system provides any selective advantage for life as a guest ant.
As already briefly discussed in section 4 and 5, the sexual behavior of L. provancheri and the karyotype as well do not provide significant arguments in favour of or against the hypothesis of a common phylogenetical origin of the guest ants. The sexual behavior, with females "calling" for males by use of a poison gland secretion as sexual pheromone, is common among Leptothoracini, especially among the social parasitic species. (1903) stating that nearly all female individuals, most ergatomorphs, intermorphs of various degrees, and alate females, possess a well developed spermatheca. Sexually active females exhibit a sexual calling behavior (Locksterzeln) like the one described for Formicoxenus and other social parasites related to the subgenus Leptothorax (--Mychothorax Ruzsky). The haploid chromosome number is 11. This is different from Formicoxenus nitidulus (n--15). Whether L. provancheri belongs to the genus Formicoxenus cannot yet be decided.
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